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  ﭼﮑﯿﺪه
ﯿﺸﻤﺎﻧﯿﻮز ﺟﻠﺪی ﯾﮏ ﻣﺴﺌﻠﻪ ﻣﻬـﻢ ﺑﻬﺪاﺷـﺖ ﻋﻤـﻮﻣﯽ در ﺳﺮاﺳـﺮ ﺟﻬـﺎن و از ﺑﯿﻤـﺎری هـﺎی ﻟ ﻣﻘﺪﻣﻪ و اهﺪاف:
ﺑﻪ ﻋﻨﻮان ﯾﮏ ﺟـﺎﯾﮕﺰﯾﻦ ﭘﯿﺸـﮕﯿﺮی ﮐﻨﻨـﺪه  زﻧﺪه ﺗﻀﻌﯿﻒ ﺷﺪهاﻧﮕﻠﯽ ﻏﻔﻠﺖ ﺷﺪه در اﻧﺴﺎن ﻣﯽ ﺑﺎﺷﺪ.از واﮐﺴﻦ هﺎی 
در ﺷـﺪه،  ﻀـﻌﯿﻒﺗاﻧﮕـﻞ  اهـﺪاف واﮐﺴـﻦ، ﭘﺮوﻣﺎﺳـﺘﯿﮕﻮت هـﺎیدر ﺑﺮاﺑﺮ اﯾﻦ ﺑﯿﻤﺎری اﺳﺘﻔﺎده ﺷﺪه اﺳﺖ. ﺑﻪ ﻣﻨﻈـﻮر 
ﺳـﻠﻮﻟﻬﺎی ﮐﺸـﻨﺪه ﻃﺒﯿﻌـﯽ زﯾـﺮ ﻣﺠﻤﻮﻋـﻪ ای از  .ﺗﺤﺖ ﻓﺸﺎر ﺟﻨﺘﺎﻣﺎﯾﺴـﯿﻦ اﯾﺠـﺎد ﺷـﺪه اﺳـﺖ و ﺷﺮاﯾﻂ آزﻣﺎﯾﺸﮕﺎهﯽ
 واﮐﺴـﻦ ﺗﺰرﯾـﻖدر  KN هﺎی ﭘﺎﺳﺦ ﺳﻠﻮل دارﻧﺪ. در اﯾﻦ ﻣﻄﺎﻟﻌﻪ ﻟﻨﻔﻮﺳﯿﺖ هﺎ هﺴﺘﻨﺪ ﮐﻪ ﻧﻘﺶ ﻣﻬﻤﯽ در ﭘﺎﺳﺦ اﯾﻤﻨﯽ
ﻧﻘﻄـﻪ  ٣در  وداوﻃﻠﺒﺎن ﺑﺰرﮔﺴـﺎل در  ﻣﺎژور و ﺑﻪ دﻧﺒﺎل آن ﺗﯿﻤﺎر ﺑﺎ ﺳﻮﯾﻪ وﺣﺸﯽ ﻟﯿﺸﻤﺎﻧﯿﺎﺷﺪه ﻀﻌﯿﻒ ﺗ ﻟﯿﺸﻤﺎﻧﯿﺎ ﻣﺎژور
  .ﻣﻮرد ﺑﺮرﺳﯽ ﻗﺮار ﮔﺮﻓﺖزﻣﺎﻧﯽ ﻣﺨﺘﻠﻒ 
، داوﻃﻠﺒﺎن ﺑﺰرﮔﺴﺎل ﺳﺎﻟﻢ ﮐﻪ در ﮐﺮﻣـﺎن زﻧـﺪﮔﯽ ﻣـﯽ ﮐﻨﻨـﺪ و هﯿﭽﮕﻮﻧـﻪ ﺳـﺎﺑﻘﻪ ﺗﺠﺮﺑﯽدر ﯾﮏ ﻣﻄﺎﻟﻌﻪ  روﺷﻬﺎ:
را ﺑـﺎ ﺗﺰرﯾـﻖ زﯾﺮﺟﻠـﺪی درﯾﺎﻓـﺖ  )enil-H(ﻟﯿﺸﻤﺎﻧﯿﻮز ﻧﺪارﻧﺪ، ﯾﮏ دوز از ﻟﯿﺸﻤﺎﻧﯿﺎ ﻣﺎژور ﺗﻀﻌﯿﻒ ﺷﺪه ﺑﺎ ﺟﻨﺘﺎﻣﺎﯾﺴﯿﻦ 
واﮐﺴﯿﻨﺎﺳﯿﻮن( ،  از )ﭘﯿﺶ ٠( اﯾﻦ داوﻃﻠﺒﺎن در روز sCMBP(. ﺳﻠﻮﻟﻬﺎی ﺗﮏ هﺴﺘﻪ ای ﺧﻮن ﻣﺤﯿﻄﯽ )٠ﮐﺮدﻧﺪ )روز 
  γ-NFIﯾﻦ داﺧـﻞ ﺳـﻠﻮﻟﯽ ﺎﯾﺘﻮﮐﺎﺳـﺑﯿـﺎن ،  D2GKN)ﭘﺲ از واﮐﺴﯿﻨﺎﺳﯿﻮن( ﺟﻤﻊ آوری ﺷﺪ. ﺑﯿﺎن  ٠۶و روز  ٠١روز 
ﺑﺎ ﻧﻮع وﺣﺸﯽ ﻟﯿﺸـﻤﺎﻧﯿﺎ ﻣـﺎژور  sCMBP ﺳﺎﻋﺘﻪ ۴٢از ﺗﺤﺮﯾﮏ ﻣﺠﺪد  ﭘﺲ KNو ﻓﺮاواﻧﯽ ﺳﻠﻮل هﺎی  KNﺳﻠﻮل هﺎی 
 msirP daPHparG، ﺑﺎ اﺳﺘﻔﺎده از ﺗﮑﻨﯿﮏ ﻓﻠﻮﺳﯿﺘﻮﻣﺘﺮی اﻧﺪازه ﮔﯿﺮی ﺷﺪ. ﺗﺠﺰﯾﻪ و ﺗﺤﻠﯿـﻞ داده هـﺎ ﺑـﺎ اﺳـﺘﻔﺎده از 
  ( اﻧﺠﺎم ﺷﺪ.٨)ﻧﺴﺨﻪ 
ﺑـﺎ  sCMBP، ﭘﺲ از ﺗﯿﻤﺎر ﻣﺠـﺪد  KNداﺧﻞ ﺳﻠﻮﻟﯽ ﺳﻠﻮﻟﻬﺎی  γ -NFI ﺑﺮاﺳﺎس ﻣﻄﺎﻟﻌﻪ ﻣﺎ ، ﺗﺮﺷﺢ  ﯾﺎﻓﺘﻪ هﺎ:
 2200.0 = eulav-P) ٠۶، روز  ٠١، اﻓﺰاﯾﺶ ﻣﻌﻨـﯽ داری را در روز ﺷﺪه ﻧﻮع وﺣﺸﯽ ﻟﯿﺸﻤﺎﻧﯿﺎ ﻣﺎژور در اﻓﺮاد واﮐﺴﯿﻨﻪ
 + 65DC-3DC( ﻧﺸﺎن داد. اﮔﺮﭼﻪ ﻓﺮاواﻧﯽ ﺳـﻠﻮل ٠(در ﻣﻘﺎﯾﺴﻪ ﺑﺎ ﻗﺒﻞ از واﮐﺴﯿﻨﺎﺳﯿﻮن )روز2200.0 = eulav-Pو 
ﻧﻤﻮﻧـﻪ هـﺎی ﭘـﯿﺶ از  ﻟـﯿﮑﻦ ﭘـﺲ از واﮐﺴﯿﻨﺎﺳـﯿﻮن( ﮐـﺎهﺶ ﯾﺎﻓﺘـﻪ اﺳـﺖ ، و ﻨﺎﺳـﯿﻮندر هﻤـﻪ اﻓـﺮاد )ﻗﺒـﻞ از واﮐﺴﯿ
-P  و  )7800.0=eulavP  ٠۶، روز  ٠١واﮐﺴﯿﻨﺎﺳـﯿﻮن روز ﭘـﺲ از ( ﺑـﯿﺶ ﺗـﺮ از ﻧﻤﻮﻧـﻪ هـﺎی ٠روزواﮐﺴﯿﻨﺎﺳـﯿﻮن )
 
 
، ﭘﺲ از ﻗﺮار ﮔﺮﻓﺘﻦ در   KNدر ﺳﻄﺢ ﺳﻠﻮل هﺎی  D2GKNرﺳﭙﺘﻮر  هﻤﭽﻨﯿﻦ . ﮐﺎهﺶ ﯾﺎﻓﺘﻪ اﺳﺖ( 2200.0=eulav
  (.SN = eulav-P)ﻧﺸﺎن ﻧﺪادﻧﺪﺗﻔﺎوت ﻣﻌﻨﯽ داری در اﻓﺮاد  ی اﻧﮕﻞ ﻟﯿﺸﻤﺎﻧﯿﺎﻌﺮض ﻣﺠﺪد ﺑﺎ ﭘﺮوﻣﺎﺳﺘﯿﮕﻮﺗﻬﺎﻣ
ﺑـﺮای ﮐﻨﺘـﺮل ﺳـﺮﯾﻊ ﻋﻔﻮﻧـﺖ  KNﻧﺘﺎﯾﺞ ﻣﺎ ﺣﺎﮐﯽ از آن اﺳﺖ ﮐﻪ ﻣﻤﮑﻦ اﺳﺖ ﺳـﻠﻮﻟﻬﺎی  ﺑﺤﺚ و ﻧﺘﯿﺠﻪ ﮔﯿﺮی:
ﺑـﺎ ﭘﺮوﻣﺎﺳـﺘﯿﮕﻮت هـﺎی ﻟﯿﺸـﻤﺎﻧﯿﺎ ﺗـﺄﺛﯿﺮ  sCMBPﻟﯿﺸﻤﺎﻧﯿﺎ ﻣﻮرد ﻧﯿﺎز ﺑﺎﺷﺪ. از ﻧﺘﺎﯾﺞ ﭼﻨﯿﻦ ﺑﺮ ﻣﯽ آﯾﺪ ﮐﻪ اﻧﮑﻮﺑﺎﺳﯿﻮن 
ﻣﻮﻟﮑـﻮل هـﺎی  ﺷﻨﺎﺳـﺎﯾﯽ هﻤﭽﻨﺎن ﮐـﻪ ،دارد 65DCاز ﺟﻤﻠﻪ  KNﭼﺸﻤﮕﯿﺮی در ﺑﯿﺎن ﺑﺮﺧﯽ از ﮔﯿﺮﻧﺪه هﺎی ﺳﻠﻮﻟﯽ 
ﻣﯽ ﺷﻮد. اﮔﺮﭼﻪ درﺻﺪ ﺳﻠﻮل  هﺎی ﮐﺸﻨﺪه ﻃﺒﯿﻌﯽ ﻣﻨﺠﺮ ﺑﻪ اﻓﺰاﯾﺶ ﻣﺮگ ﺳﻠﻮل sCMBPﻟﯿﺸﻤﺎﻧﯿﺎ ﺗﻮﺳﻂ  ﻣﺸﺘﻖ از 
ﯿﻮن و ﭘـﺲ از واﮐﺴﯿﻨﺎﺳـﯿﻮن( ﮐـﺎهﺶ ﯾﺎﻓﺘـﻪ اﺳـﺖ ، ﺑـﺎ اﯾـﻦ ﺣـﺎل ، ﺑﯿـﺎن در هﻤﻪ اﻓﺮاد )ﭘﯿﺶ از واﮐﺴﯿﻨﺎﺳ KNهﺎی 
واﺑﺴـﺘﻪ ﺑـﻪ ﺗﻮﻟﯿـﺪ ﺳـﺎﯾﺘﻮﮐﺎﯾﻦ از ﻣـﯽ ﺗﻮاﻧـﺪ  KNاﺳﺖ ﮐﻪ اﯾﻦ ﭘﺎﺳـﺦ ﺳـﻠﻮﻟﯽ  اﯾﻦ اﻓﺰاﯾﺶ ﯾﺎﻓﺘﻪ اﺳﺖ. ﻣﻬﻤﺘﺮ γ-NFI
ﺗﻌـﺎدل  ﻣـﯽ ﺗـﻮان ﻧﺘﯿﺠـﻪ ﮔﺮﻓـﺖ ﮐـﻪ D2GKNﺗﻮﺟﻪ ﺑﻪ ﻋﺪم ﺗﻐﯿﯿﺮ ﺑﯿﺎن  و ﺑﺎﮐﻤﮑﯽ در ﺧﻮن ﻣﺤﯿﻄﯽ ﺑﺎﺷﺪ. ﺳﻠﻮﻟﻬﺎی 
  ﺗﻐﯿﯿﺮ ﻧﺨﻮاهﺪ ﮐﺮد.ﺑﺎ ﻟﯿﺸﻤﺎﻧﯿﺎ ﻣﺎژور  sCMBP در ﺗﯿﻤﺎر KNﺳﻠﻮل  هﺎی ﻣﻬﺎری و ﻓﻌﺎﻟﯽ هﮔﯿﺮﻧﺪ
	γ-NFI   ،D2GKN ﻟﯿﺸﻤﺎﻧﯿﺎ، ﺳﻠﻮل هﺎی ﮐﺸﻨﺪه ﻃﺒﯿﻌﯽ،:ﮐﻠﻤﺎت ﮐﻠﯿﺪی
	
	
	
	
	
	
	
	
	
	
	
  
 
 
Abstract 
Background and Objectives: Cutaneous leishmaniasis is an important public health issue 
worldwide which is neglected parasitic disease that affects humans. There is no safe and efficacious 
vaccine against human leishmaniasis available, and live attenuated vaccines have been used as a 
prophylactic alternative against the disease. In order to obtain an attenuated Leishmania parasite 
for vaccine purposes, an attenuated line of Leishmania major (L. major H-line) has been 
established by culturing promastigotes in vitro under gentamicin pressure. The control of 
leishmania infection depends on cellular immune mechanisms and the role of NK cells in 
gentamicin attenuated leishmania major have not been defined. Natural killer cells are a subset of 
lymphocytes that play a vital role in immune response. we studied vaccine-induced cellular 
response to gentamicin attenuated line of leishmania major in naive adult volunteers in 3 different 
time points. 
Methods: 6 healthly adult volunteers living in kerman without any history of leishmaniasis 
received one dose (day 0) of gentamicin attenuated line of leishmania major by s.c. injection. 
Mononuclear cells from heparin-anticoagulated human peripheral blood (PBMCs) of volunteers 
were collected on day 0 (pre-vaccination), day 10 and day 60 (post-vaccination). The expression of 
NKG2D , IFN- γ  intracellular cytokine of NK cell  and the frequency of NK cells following 24-
hours re-stimulation with leishmania major wild type, were measured by flowcytometry. Data 
analyses were performed using GrapHPad Prism (version8), and Man-Whitney test used for 
comparison between the groups. 
 
 
Results:  Based on our study, NK cell intracellular IFN- γ secretion, after restimulation of PBMCs 
with leishmania mjor wild type in vaccinated individuals showed significant increase on day10, 
day60 (P-value=0.0022 and P-value=0.0022 respectively) in comparison to pre-vaccination 
(day0). Although the frequency of CD3-CD56+ NK cell in all individuals (pre-vaccination and 
post-vaccination) was decreased, the pre-vaccination (day0) samples has been plunged more than 
the post-vaccination samples (day10, day60 /P-value=0.0087 and P-value=0.0022 respectively) 
samples. We observed NKG2D natural killer cell receptor, which was not affected after re-
exposure to promastigotes and showed no significant differences in any individuals (P-value=NS). 
Conclusion: Our results indicate that NK cells may be required for rapid control of leishmania 
infection. we also present that incubation of PBMCs with promastigotes of leishmania has drastic 
impact on the expression of certaion NK cell receptors in which recognition of leishmania-drived 
molecules by PBMCs leads to increased cell death. Although the percentage of NK cells in all 
individuals (pre-vaccination and post-vaccination) was decreased, nevertheless, the expression of 
IFN- γ was increased. Importantly this NK cell response was dependent on the cytokine production 
from accessory cells, this is the first time we analyzed NK cell intracellular cytokine in PBMC of 
volunteers vaccinated with H-line. and in order to our results the balance of inhibitory and 
activatory NK cell receptor will not change due to not significant NKG2D results. 
Key words: Leishmania major, H-Line, Natural killer cell, IFN- γ, NKG2D 
 
  
 
 
 
 
KERMAN UNIVERSITY 
OF MEDICAL SCIENCES  
 
Faculty of Medicine 
 
In Partial Fulfillment of the Requirements for the Degree (MSC) 
 
 
Title 
Investigation of natural killer cell activity in volunteers vaccinated with Leishmania-
major attenuated vaccine 
 
 
By: 
Shahrzad Matinfar 
 
Supervisor: 
Hamid Daneshvar  
 
Thesis No: (549)       Date (September, 2019)  
 
